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Optic disc pit (ODP) can be either congenital or acquired. In
general, the incidence of congenital ODP is 1 in 11,000
patients [1]. Congenital ODPs are usually oval, gray–white
depressions that are commonly located in the inferotemporal
portion of the disc. The size of the pit can vary from 0.1 to
0.7 disc diameters, and the depth of the pit is most commonly
0.3 diopters [2]. The exact pathogenesis of congenital ODP
is not known.
Although there usually is no other systemic involvement,
ODP may be accompanied by macular serous detachment,
encephaloceles, Aicardi syndrome, and optic nerve
coloboma [3]. The lesion is typically unilateral, and visual
acuity and visual field are normal unless associated with
macular serous detachment, which occurs in about 25–75%
of cases. According to a recent study, congenital ODP,
though rare, seems to occur as an autosomal dominant
inheritance with the PAX2 gene [1,3–6].
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ODP can also be an acquired condition. Oh and Park
described a case of acquired ODP found in normal-tension
glaucoma. [7].  By analyzing the pit with Heidelberg retina
tomography, they found that the total rim area and volume
decreased as the acquired pit of the optic nerve developed
The prevalence of acquired pits of the optic nerve has been
reported to be higher in low-tension glaucoma (74%) than
in high-tension glaucoma (15%) [8]. Acquired ODP is also
known as an important risk factor for progressive visual
field loss in glaucoma. Ugurlu et al reported that progression
of optic disc damage was noted in 64% of patients with
acquired ODP, but only in 12.5% of patients without acquired
optic pit [9].
The fundus finding of ODP includes oval depression
involving the optic disc, with or without macular serous
detachment. Regarding the formation of retinal detachment,
Lincoff et al speculated that a schisis-like inner-layer
separation initially forms a direct connection with optic pit
[10]. Then fluid from the pit pours into the space.
Subsequently, the fluid from the pit indirectly enters the
subretinal space and outer layer of the retina via an inner
retinal fistula. Finally, local serous macular detachment
occurs.
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Recommended treatments for ODP include: oral steroids;
vitrectomy-laser-gas procedure; or macular spongy explant
for pits with maculopathy [2,11]; however, the effect of
these treatments should be evaluated.
CASE PRESENTATIONS
Case 1
An otherwise healthy 40-year-old female presented to our
ophthalmology department with a 6-month history of
blurred vision in her left eye. The best corrected visual
acuity was her counting fingers at 30 cm in the left eye, and
there were no significant abnormalities in the anterior
segment. Fundus examination disclosed an excavation at
the temporal disc margin. Furthermore, a transparent
elevation of the retina that involved the macula and extended
to the upper and lower temporal arcades was noted (Figure
1A). Stratus optical coherence tomography (Stratus OCT)
demonstrated separation between the outer and inner retina
with overlying cystoid edema and a schisis-like cavity.
There was no obvious direct connection between the
nonrefractory space and the ODP (Figure 1C). A dome-
shaped outer layer detachment around the fovea was also
disclosed (Figures 1B and D).
The pneumatic displacement of the outer layer
detachment was treated by pneumatic retinopexy (0.3 cc
pure C3F8) with photocoagulation at the temporal margin of
the ODP. The therapeutic effect and anatomic improvement
was monitored by Stratus OCT. About 3 weeks later,
corrected visual acuity had improved to 0.3, and retinal
elevation had mildly diminished. However, subretinal fluid
was still present, so the patient underwent pars plana
vitrectomy, 20% SF6 gas tamponade, and photocoagulation
at the temporal margin of the pit.
Four months after vitrectomy, Stratus OCT demonstrated
that the retinal separation and outer layer detachment had
diminished. Corrected visual acuity had improved to 0.5
(Figure 1E).
Case 2
A healthy 15-year-old female presented with a 1-week
history of decreased vision in her left eye. Corrected visual
acuity was 0.4, and there were no significant abnormalities
in the anterior segment. Fundus examination demonstrated
an excavation at the temporal disc margin with obvious
serous retinal detachment at the posterior pole (Figure 2A).
The patient underwent pars plana vitrectomy, 20% SF6 gas
tamponade, and photocoagulation at the temporal margin
of the pit. Stratus OCT was used to evaluate the therapeutic
effect and anatomic improvement. Three months after
vitrectomy, corrected visual acuity had improved to 0.6,
and retinal elevation decreased due to absorption of
subretinal fluid. However, some residual subretinal fluid
was noted (Figures 2B, C and D).
DISCUSSION
Wiethe first reported congenital ODP in 1882 [12] and
Petersen first proposed ODP with macular serous
detachment in 1958 [13]. In 1988, Lincoff et al were the first
to describe the association between ODP and schisis-like
separation, which can lead to subsequent serous retinal
detachment [10].
Lincoff et al used magnified stereoscopic transparencies
to describe their observation. They speculated that fluid
from the pit may elevate the retinal nerve fiber layer through
a connection between the pit and inner retina to form a
schisis-like separation. Serous retinal detachment of the
macula is a secondary phenomenon caused by a lamellar
hole communicating with the subretinal space. Their study
included 15 eyes with ODP associated with macular
detachment. They reported that 13 eyes fit the configuration
of schisis-like separation in the inner retina with serous
detachment in the outer retina [10]. The same authors found
that schisis-like lesion may induce only relative scotoma.
They postulated that transmission from surviving elements
of the outer layer could be maintained across the schisis
cavity if long and obliquely oriented Henle’s fibers assumed
a more vertical course [10].
The exact origin of subretinal fluid is still uncertain, but
three possible sources have been suggested: cerebrospinal
fluid, liquefied vitreous, or leaky vessels at the base of the
pit. Although human evidence is lacking, an animal
experiment supported liquid vitreous as the fluid source. In
that study, India ink injected into the vitreous cavity of
collie dogs was noted later in the subretinal space [14].
However, direct communication between liquid vitreous
and the subretinal space has not been proven by imaging
studies (even using OCT). Fluorescein angiography has
revealed hyperfluorescence of the pit without extending to
the subretinal space. This indicates that an increase in
vascular permeability is not the source of the subretinal
fluid [15]. In 1996, Krivoy et al were able to prove that
cerebrospinal fluid is the possible source of the subretinal
fluid [16]. Additional investigations should be done to
confirm or disprove their suggestion.
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Figure 1. (A) The optic pit is located at the temporal disc margin. A transparent elevation of the retina that involves the macula and extends to
the upper and lower temporal arcade is noted on initial fundus evaluation. (B1, B2) Horizontal Stratus OCT scan is performed crossing the optic
pit in initial fundus evaluation. (a) A large schisis-like cavity is noted. In addition, cystic edema is demonstrated in the inner retina. (C1, C2)
Vertical Stratus OCT scan is performed through the fovea on initial fundus evaluation. (a) A dome-shaped outer layer detachment from retinal
pigment epithelium (RPE) is disclosed. (b) The non-refractory space indicates the separation of the outer and inner retina. Henle’s fibers connect
the separated retina. (D) Vertical Stratus OCT scan is performed crossing the fovea 3 weeks after a  vitrectomy-laser-gas procedure. The retinal
separation has diminished. In addition, corrected visual acuity has improved (form counting fingers to 0.3 ). (E1, E2) Horizontal Stratus OCT
scan is performed from the optic pit to the fovea 4 months after a vitrectomy-laser-gas procedure. Restoration of the normal foveal depression is
noted. Retinal elevation has decreased as a result of resolution of the cystoid edema and schisis-like cavity. However, the outer retina is not
attachable to the RPE because of residual subretinal fluid. Corrected visual acuity has improved to 0.5.
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A uniform successful treatment for congenital ODP
associated with maculopathy has not been established
because of its unidentified mechanism. García-Arumí
et al confirmed that the vitrectomy-laser-gas procedure
could improve visual acuity and achieve satisfactory
anatomic results for optic pit with maculopathy [17].
Furthermore, Cox et al stated that prompt and sustained
macular reattachment was noted after vitrectomy,
gas tamponade, and laser photocoagulation [18].
Theodossiadis et al reported their new approach (macular
buckling surgery) for serous macular detachment
accompanied with ODP [11]. Although the prognosis of the
patients in their series was good, the study sample (nine
patients) was small. Therefore, a study with a larger sample
should be performed. In general, laser photocoagulation
(temporal disc border) alone does not lead to satisfactory
Y.T. Chiu, H.Y. Chen, Y.Y. Tsai, et al
232 Kaohsiung J Med Sci May 2006 • Vol 22 • No 5
Figure 2. (A) The optic pit is located at the temporal disc margin. An obvious elevation of the retina that involves the macula and extends to the
upper and lower temporal arcade is noted on initial fundus evaluation. (B1, B2) Horizontal Stratus OCT scan is performed crossing the optic pit.
Retinal elevation is formed by an obvious outer layer detachment (OLD) and schisis-like cavity. (C1, C2) Vertical Stratus OCT scan is performed
crossing the fovea. Cross section of Stratus OCT scan demonstrates an OLD with overlying schisis-like cavity. In addition, the separation of outer
and inner retina is not obvious as on noted OLD. (D1, D2) Horizontal Stratus OCT scan is performed from the optic pit to the fovea 3 months
after a vitrectomy-laser-gas procedure. Restoration of the normal foveal depression is noted. Retinal elevation has decreased for resolution of OLD,
cystoid edema, and schisis-like cavity. However, the outer retina is not attachable to the retinal pigment epithelium because of some residual
subretinal fluid. Corrected visual acuity has improved to 0.6.
results [18,19]. In our study, improved visual acuity was
noted 4 months after a vitrectomy-laser-gas procedure,
although residual subretinal fluid was noted. To understand
the long-term consequences, continuous follow-up is
required.
OCT is a new technology that can provide noninvasive,
noncontact and high-resolution, cross-sectional retinal
images. We used third-generation Stratus OCT scan, which
provides more detailed resolution (10-+m), to detect the
anatomic changes of congenital ODP associated with
maculopathy before and after vitrectomy. In our study, we
noted a schisis-like change overlying the central retinal
detachment in both patients. This result supports the theory
proposed by Lincoff et al [10]. Although we failed to confirm
whether the subretinal fluid comes from the arachnoid
space, we believe that Stratus OCT  is a useful tool for
monitoring the tomographic features of optic pit with
maculopathy before and after vitrectomy.
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Furthermore, we have reviewed previous reports
concerning this entity. Todokoro and Kishi stated that
better tomographic images of pits with maculopathy after
a vitrectomy-laser-gas procedure could be obtained by
using OCT [15]. García-Arumí et al concluded that OCT
permitted anatomic assessment before and after vitrectomy
[17]. Konno et al stated that OCT is useful for evaluating
the effect of vitrectomy for pits with maculopathy [20].
In conclusion, Stratus OCT, by providing more detailed
visualization of retinal structure, is not only helpful to
explain the pathogenesis of ODP associated with
maculopathy, but is also a useful tool for monitoring the
clinical outcome after treatment.
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